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IMAGE DATA TRANSMITTING DEVICE AND METHOD 

RACKGROllND OF THE TNVENTION 

Field of the Tnvention 

The present invention relates to an image data transmitting device and an 
5 image data transmitting method, and more particularly to an image data 
transmitting device that transmits main image data to an external communication 
apparatus, and an image data transmitting method. 

np.srription of T^elated Art 

Japanese Patent Application Laid-Open No. 9-37125 discloses a camera 
10 that temporarily stores image data captured electronically in a storage device and 
transmits the image data to an external apparatus. This camera can capture the 
image data when a power switch is on, and it can transmit the image data only 
when the power switch is off. 

However, the camera transmits the image data as long as a battery is not 
15 exhausted. In addition, if the image data stored in the camera is deleted after 
the transmission, the user can not recognize the image. 

ST IMM ARV OF THE TNVFNTTON 

The present invention has been achieved in view of these circumstances 
and it is an object of the present invention to provide an image data transmitting 
20 device and an image data transmitting method in which a user can easily 
recognize an image after image data has been transmitted. 

For attaining the above described objects, the present invention is 
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directed to an image data transmitting device, comprising: a communication 
device that transmits main image data stored in a storage medium to an external 
apparatus; and an information processing device that deletes the main image data 
stored in the storage medium after the communication device transmits the main 
5 image data, and that keeps reduced image data of the main image data stored in 
the storage medium. 

The present invention is also directed to an image data transmitting 
method, comprising the steps of: transmitting main image data stored in a storage 
3 medium to an external apparatus; and deleting the main image data stored in the 
aO storage medium after the main image data is transmitted, while keeping reduced 
J image data of the main image data stored in the storage medium. 
~ According to the present invention, it is easy for the user to recognize the 

image after the main image data has been transmitted. 

y BRIEF DESCRTPTTON OF THF. DRAWINGS 

15 The nature of this invention, as well as other objects and advantages 

thereof, will be explained in the following with reference to the accompanying 
drawings, in which like reference characters designate the same or similar parts 
throughout the figures and wherein: 

Fig. 1 is an external perspective view of an electronic camera and a 
20 server that can communicate with the electronic camera; 

Fig. 2 is a block diagram showing a structure of the electronic camera; 
Fig. 3 is a flowchart showing imaging processing of the electronic 
camera; 

Fig. 4 is a flowchart showing image selection and image processing; 
25 Fig. 5 is a diagram showing an image selection screen with thumbnails 

displayed on a display; 



Fig. 6 is a diagram showing a transmission information file; 
Fig. 7 is a diagram showing a menu screen for selecting reproduction of a 
main image; 

Fig. 8 is a diagram showing the main image displayed on the display; 

Fig. 9 is a diagram showing a structure of an image file; and 

Fig. 10 is a diagram showing another transmission information file. 

DFTATT .RD DRSCRTPTTON OF THF. PREFF -RT^FD EMBODIMENT 

A preferred embodiment according to the present invention will be 
described in detail hereinafter referring to the accompanying drawings. 

Fig. 1 is an external perspective view of an electronic camera 10 (an 
image data transmitting device) and a server 32 (an information storage device) 
that can communicate with the electronic camera 10. 

The electronic camera 10 comprises an imaging lens 12 that forms a 
subject image on an imaging device; a display 16 that displays a frame number 
14, an image, a message that the camera 10 is transmitting image data, and so on; 
a power switch 18; a shutter release button 20 for capturing an image; a mode 
selector 22 for selecting a mode, a delete button 24 for deleting an item displayed 
on the display 16; a set button 26 for setting a desired item (permission to erase 
information stored in a storage medium, prohibition against the erasure, etc.) 
displayed on the display 16; an increment button 28 for increasing the frame 
number or the like displayed on the display 16; and a decrement button 30 for 
decreasing the frame number or the like displayed on the display 16. 

The electronic camera 10 also has an antenna 62 that transmits and 
receives a carrier wave and data to/from an external communication apparatus 
such as the server 32. 

The server 32 can receive information from the electronic camera 10 and 



store it in a storage medium with a large capacity. The server 32 comprises an 
antenna 40 that transmits and receives information; a computer 34 that has the 
storage medium such as a hard disc and an information processing device 
including a CPU; a display 36; and an input device 38 such as a keyboard. The 
server 32 may store an electronic image album and so on, and it may be a printer 
that prints an image of received data. 

Fig. 2 is a block diagram showing a structure of the electronic camera 10. 
The electronic camera 10 is provided with the imaging device 42 that 
forms the subject image on a light-receiving surface to perform a photo- 
electronic conversion and outputs the converted image data, and a light-emission 
device 43 that emits a light to illuminate the subject. The imaging device 42 
includes a focus adjusting device that focuses the lens on the subject, an aperture 
adjusting part that adjusts an aperture, a shutter speed adjusting device that 
adjusts an exposure time and a zoom adjusting device that adjusts a view angle. 

The electronic camera 10 is provided with an information processing 
device 44 that controls the entire camera 10, and controls the sampling timing of 
image data, the light-emission device 43, the exposure, the focus, the zoom, 
storage of image data, communication and display, and performs white balance 
setting, conversion of image data, setting or canceling of a power save mode, 
instructions for the storage medium 54 to store or delete information, and 
instructions for a storage medium interface 56 to permit or prohibit deleting a file 
stored in the storage medium 54. 

A memory 58 is connected to the information processing device 44, and 
the memory 58 is composed of a ROM that stores programs for the electronic 
camera 10, various constants, parameters indicating imaging conditions and 
properties of images, and so on, and a RAM for operations while the programs 
are executed. 

Further, the electronic camera 10 is provided with an image processing 
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device 46 that performs changing of the number of pixels, sharpness correction, 
gamma correction, contrast correction, white balance correction, etc.; a frame 
memory 48 that temporarily stores image data; an input device 50 including the 
shutter release button 20, the deleting button 24, the set button 26, the increment 
5 button 28, the decrement button 30; and a compressing and decompressing 
device 52 that compresses information such as image data in a format including 
the JPEG and MPEG and decompresses the compressed data in accordance with 
instructions of the information processing device 44. 

The electronic camera 10 also has the storage medium interface 56 that 
10 converts data to store or read the data in/from a detachable storage medium 54 
and stores information on whether to permit or prohibit deleting the information 
stored in the storage medium 54 in a predetermined area of the storage medium 
54. The storage medium 54 is a memory card, an MO or the like, that uses 
semiconductors, magnetic recording and optical recording. 
1 5 A wireless communication device of the electronic camera 1 0 that 

communicates with the external apparatus comprises a transmitting and receiving 
device 60 (communication device) that encodes data before transmitting it or 
decodes data after receiving it in accordance with instructions of the information 
processing device 44, the antenna 62 for transmitting and receiving the carrier 
20 wave and the data, and a communication connector 64 for connecting the 
electronic camera 10 to the external apparatus through a cable to perform wire 
communication. 

Information stored in the storage medium 54, the RAM, the ROM and the 
frame memory 48 can be transmitted to the external apparatus through the 
25 communication device, and information can be received from the external 
apparatus through the communication device to be stored in them. A light such 
as an infrared light may be used for the wireless communication instead of the 
radio wave, and the wire communication may be performed with the cable. 
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In case of the wire communication, the information is converted into 
electric signals or optical signals, which is transmitted through the cable. 

Furthermore, the electronic camera 10 is provided with a display 16 that 
displays the message that the information is being transmitted to the external 
5 apparatus, the main image and a thumbnail (reduced image); a D/A converter 66 
that converts data into data for display; a character generator 68 that converts 
code information from the information processing device 44 into character data 
for display; and a calendar and clock 70 that shows the date and time. 
3 The imaging processing of the electronic camera 10 will now be 

io explained with reference to a flowchart in Fig. 3. 

y When the user pushes the shutter release button 20 of the input device 50 

r or instructs the camera 10 to capture the image through the communication 

device, the program for the information processing device 44 goes to SI 00 of 
;J "START." Then, the program goes to SI 02 of "SHOOTING" to perform 
^"|15 shooting under designated exposure conditions, light-emission conditions, 
J zooming conditions and focusing conditions and photo-electrically convert the 

subject image formed on the light-receiving surface of the imaging device 42 

into the image data. 

The image processing device 46 amplifies the image data, reduces noise, 
20 adjusts the white balance and converts the data into image data with different 

resolution (the number of pixels). Then, the processed image data is 

temporarily stored in the frame memory 48. 

At SI 04 of "TRANSMIT?," whether a mode for transmitting the image 

data to the external apparatus has been selected is determined. If a mode for 
25 storing the image data in the storage medium 54 has been selected, then the 

program goes to S106 of "COMPRESSION." 

At SI 06, the image data is transmitted from the frame memory 48 to the 

compressing and decompressing device 52, which compresses the image data in 
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a predetermined format. The compressed image data is transmitted to the 
storage medium interface 56 and stored in the storage medium 54 at SI 08 of 
"STORE IMAGE FILE IN STORAGE MEDIUM." Then, the program goes to 
SI 10 of "END" to finish the processing. Tag information (attached 
5 information) (the shooting date, the shooting mode, the title, etc.) and reduced 
image data (thumbnail data) may be stored in an image file with the main image 
data. 

If the mode for transmitting the image data to the external apparatus has 
been selected at SI 04, then the program goes to SI 12 of "COMPRESSION AND 

1 0 TRANSMISSION." At S 1 12, the image data stored in the frame memory 48 is 
transmitted to the compressing and decompressing device 52, which compresses 
the image data in the predetermined format. The compressed image data is 
transmitted to the transmitting and receiving device 60. The image file 
including the main image data is transmitted from the transmitting and receiving 

15 device 60 to the server 32 through the antenna 62 and the communication 
connector 64. 

During the transmission, the display of the server 32 may display the 
massage that the image file is being transmitted. An image file is generally 
large, and the transmission takes several minutes to tens of minutes. If any 

20 message is not displayed during that time, the user can mistakenly turn off the 
power switch of the server 32 and cut the communication. The message 
prevents such a mistake. 

At SI 14 of "SAVE IMAGE FILE IN SERVER," the received image file 
is stored in the storage medium such as the hard disc in the computer 34 of the 

25 server 32. After that, at S 1 1 6 of "STORE THUMBNAIL DATA IN STORAGE 
MEDIUM," the thumbnail data is produced and stored in the storage medium 54. 
Information (characters or a mark) that indicates the image file has been 
transmitted is added to the thumbnail. An indicator indicating that the image 
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file has been transmitted to the server 32 may be added to the file name, and 
information indicating that may be added to the tag information of the image file. 

The thumbnail data has, for example, 160x120 pixels. In case the 
thumbnail data has been stored in the image file (for example, in the Exif format 
5 that is widely used for electronic cameras), only the main image data may be 
deleted to keep the thumbnail data. In this case, information that indicates that 
the main image data has been deleted is added to the tag information. 

After the thumbnail data is stored in the storage medium 54, the program 
3 goes to S 11 0 of "END" to finish the processing. 

|0 Image data is captured in a transmission mode when the image data is to 

3 be transmitted manually to the external apparatus. Then, the user pushes a 
Z transmission button, and the information processing device 44 reads the image 
" data from the storage medium 54 or the frame memory 48. The information 
i processing device 44 compresses the image data, and the transmitting and 
i5 receiving device 60 transmits the compressed data to the external apparatus 
3 through the antenna 62 or the communication connector 64. 

When image data stored in the storage medium 54 is to be transmitted to 
the server 32 automatically, an automatic transmission mode is selected. When 
the electronic camera 10 and the server 32 get into a communication area, they 
20 automatically start the communication. 

Fig. 4 is a flowchart showing image selection and image processing. 
When an image is to be selected to receive, transmit or reproduce the 
image data stored in the storage medium 54 or the external apparatus such as the 
server 32, the user selects an image selection mode. Then, the program for the 
25 information processing device 44 goes to S200 of "START." 

Next, the program goes to S202 of "SELECT IMAGE," information on 
the files stored in the storage medium 54, the transmitted files, and files stored in 
external apparatuses that can communicate with the electronic camera 10. The 
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file information may be a file list showing file names, etc., and it may be 
thumbnails recorded in the image files as shown in Fig. 5. 

Fig. 5 shows an image selection screen 80 with the thumbnails displayed 
on the display 16. 

5 On the image selection screen 80, the thumbnails 82, 

"TRANSMITTED," "PRINTED," "HARD DISC," "STORAGE MEDIUM," 
and "RECEIVED" marks 84 on the thumbnails 82 that indicate where the main 
image data is stored or where it has been transmitted to, and selection fi-ames 86 
that enclose thumbnails 82 for selected images are displayed. Characters or 
1 0 frames in different colors or shapes may be displayed instead of the marks 84. 
^ At S202, the user selects one or more images with reference to the 

thumbnails 82 on the display 16 with the input device 50. Then, the program 
3 goes to S204 of "IMAGE DATA IS IN STORAGE MEDIUM?" If the image 
3 data of one of the images is not stored in the storage medium 54 of the electronic 
i 5 camera 1 0, then the program goes to S206 of "RECEIVE IMAGE DATA?" 
a If the user selects two or more image files at S202, a transmission 

information file may be produced for the subsequent processing. 
Fig. 6 shows the transmission information file 88. 

The transmission information file 88 indicates general information, user 
20 information, print job information, image source information, setting information, 
communication apparatus information, etc. The general information includes 
version information of the transmission file 88, information on the electronic 
camera, and the date and time of the production. The user information includes 
the name, address, telephone number, etc. of the user. The print job information 
25 includes a print ID, the number of prints, the print size, and the information on 
an index print. The image source information includes a recording format for 
the image files, and file names. The setting information includes letters (the 
date, the title, etc.) to be printed on the prints, and information on trimming and 
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printing direction. The communication apparatus information includes names 
of the files to be deleted from the storage medium after the transmission, and the 
name, the manufacturer and the serial number of the external apparatus to which 
the image files are to be transmitted. The information processing device 44 
5 reads the transmission information file 88, and transmits the image files to the 
external apparatuses. The transmission information file 88 may be deleted 
when the transmission or printing is finished, and it may be stored in the storage 
medium 54. 

At S206, it is determined whether or not the user wants to receive the 

10 image file. If yes, the server 32 is informed of the file name at S208 of 
"ACCESS SERVER." 

Then, at S210 of "RECEIVE IMAGE FILES," the electronic camera 10 
receives the image file from the server 32 through the antenna 62 and the 
transmitting and receiving device 60. The electronic camera 10 stores the 

15 image file in the storage medium 54, and decompresses the compressed image 
data with the compressing and decompressing device 52 and temporarily stores 
the decompressed image data in the frame memory 48. The image data is then 
transmitted to the D/A converter, and the main image is displayed on the display 
16. The display 16 may display a message that the image file is being received 

20 at S210. The information that the image file has been received is added to the 
thumbnail data of the received image file. An indicator indicating that the 
image file has been received from the server 32 may be added to the file name, 
and information indicating that may be added to the tag information of the image 
file. If a transmitted image file is received and stored in the storage medium 54 

25 again, the file name and the tag information indicating that the image file has 
been transmitted may be replaced by the original tag information before the 
transmission. 

Next, at S212 of "INFORMATION INDICATING THAT THE IMAGE 



11 



FILE HAS BEEN STORED," the information processing device 44 adds 
information indicating that the image file has been stored in the storage medium 
54 to the tag information of the image file. After that, the program goes to 
S2 14 of "RETURN TO IMAGE SELECTION SCREEN." If the user does not 
5 want to receive the image file at S206, the program goes to S2 14. 

If the image file is not stored in the storage medium 54 at S204, the 
program goes to S2 1 6 of "REPRODUCE MAIN IMAGE?" If the user wants to 
reproduce the main image, the program goes to S218 of "REPRODUCE MAIN 
IMAGE." 

\ 0 Fig. 7 shows a menu screen 90 for selecting reproduction of the main 

image. 

On the menu screen 90, modes "PRINTER A," "REPRODUCE MAIN 

: IMAGE," "TRANSMIT IMAGE DATA," and "RETURN." In the mode 
"PRINTER A," image data is transmitted to a printer A to print the main image 

15 with the printer A. In the mode "REPRODUCE MAIN IMAGE," the main 
image is reproduced. In the mode "TRANSMIT IMAGE DATA," the image 
data is transmitted to the external apparatus. In the mode "RETURN," the 
image selection screen 80 is displayed again. The user moves a cursor 92 to 
select one of the modes. 

20 If the user selects the mode "REPRODUCE MAIN IMAGE," the storage 

medium interface 56 reads desired image data from the storage medium 54, and 
the compressing and decompressing device 52 decompresses the compressed 
image data, and the decompressed image data is temporarily stored in the frame 
memory 48. The image data is transmitted to the D/A converter, and the main 

25 image 94 is displayed on the display 16 as shown in Fig. 8. Then, the program 
goes to step S214. 

If the user does not want to reproduce the main image at S216, the 
program goes to S220 of "TRANSMIT IMAGE FILE?" If the user wants to 
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transmit the image file to the external apparatus such as the server 32, the 
program goes to S222 of "TRANSMIT IMAGE FILE." At S222, the electronic 
camera 10 communicates with the external apparatus to transmit the image file to 
the external apparatus. At this time, the display 16 displays a message that the 
5 image file is being transmitted to the external apparatus. 

After the transmission, at S224 of "INFORMATION THAT IMAGE 
FILE HAS BEEN TRANSMITTED," the information processing device 44 adds 
information that the image file has been transmitted to the tag information of the 
image file stored in the storage medium 54, and the information is added to the 
-,10 thumbnail data. If the user has set erasure of the main image data, the main 
1 1 image data is deleted and the thumbnail data is kept after the transmission. 

If the user has not set the erasure of the main image data (the user has set 
I protection for the main image data), the main image data is kept with the 
;= thumbnail data. An indicator indicating that the image file has been transmitted 
;I5 may be added to the file name, and information indicating that may be added to 
the tag information of the image file. After that, the program goes to S214. If 
^' " the user does not want to transmit the image file (selects the mode "RETURN") 
at S220, then the program goes to S214. 

At 82 14 of "RETURN TO IMAGE SELECTION SCREEN," the image 
20 selection screen 80 is displayed on the display 16 again, and the program goes to 
S226 of "NEXT IMAGE?" At S226, it is determined whether image data of 
any selected image has not been transmitted or received or any selected image 
has not been reproduced. If any of the selected images has not been dealt with, 
the program goes to S228 of "NEXT IMAGE" and goes back to S204 to deal 
25 with the next image. If all the selected images have been dealt with at S226, 
the program goes to S230 to finish the processing. 
Fig. 9 shows a structure of an image file 96. 

The image file 96 is composed of a tag information area 98 for 
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information such as the shooting date and time, the shooting mode, and the title; 
a thumbnail data area 100 for the thumbnail data; and a main image data area 
102 for the main image data. 

If the image file 96 is transmitted to the external apparatus, the 
information processing device 44 deletes the main image data, and information 
that the image file has been transmitted is added to the tag information, and the 
information is added to the thumbnail data. 

Fig. 10 shows another transmission information file 88A. 

The transmission information file 88A indicates the file names, where the 
image files are to be transmitted to or have been transmitted to, whether or not 
the image files have been transmitted, the number of prints of each image, and 
the print sizes. The information processing device 44 reads the transmission 
information file 8 8 A, and transmits the image files to the external apparatuses. 

As mentioned above, the image data transmitting device of the present 
invention comprises the communication device that transmits the main image 
data stored in the storage medium to the external apparatus; and the information 
processing device that deletes the main image data stored in the storage medium 
after the communication device transmits it, and produces the reduced image 
data of the main image data and stores the reduced image data in the storage 
medium or keeps the reduced image data stored in the storage medium. This 
makes it easy for the user to recognize the image after the main image data is 
transmitted. 

In the above-described embodiments, "deletion" or "erasure" of data 
from a medium is not restricted to complete deletion or erasure of the data from 
the medium. When the data is "deleted" or "erased" from a memory area of the 
medium, the memory area does not have to become empty while the data is made 
inaccessible by rewriting a file allocation table of the medium, for example. 

It should be understood, however, that there is no intention to limit the 
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invention to the specific forms disclosed, but on the contrary, the invention is to 
cover all modifications, alternate constructions and equivalents falling within the 
spirit and scope of the invention as expressed in the appended claims. 



